Objective: To describe advertising of discretionary foods on television at times when children watch television.
A dvertising has come under scrutiny as contributing to an environment that encourages children to consume unhealthy foods, 1 and television has been one of the major sources of food advertising to Australian children. Data from 2012 and 2015 suggest that most children (97%) watch television, averaging 8.5 hours per week. 2, 3 The advertising of discretionary foods has been previously described for one commercial network (comprising four distinct channels) during 2016. 4 It was reported that 11% of all advertising was for food and beverages (henceforth combined to 'food') and that discretionary foods were advertised twice as frequently as healthy foods.
In 2009, the Australian Food and Grocery Council (AFGC) introduced a code to address food marketing to children. Broadly, the goals of the code were to reduce the advertising of discretionary foods to children. Companies signed up to the code on a voluntary basis. However, from June 2019 the Australian Association of National Advertisers (AANA) introduced their own code, and now all advertising is subject to one of these industry codes.
Given our previous work 5 showing wide monthly variations in discretionary food advertising 4 and the revised interest by government in advertising to children, 6 we aimed to use contemporary data to describe the patterns of food advertising. This work will become baseline data for future examination of the performance of the AANA's code in reducing children's exposure to food advertising. In supplementary analyses, we explored advertising, including whether a company was a signatory (or not) to the AFGC code, which applied at the time when these data were collected. These exploratory analyses may be useful for settings that have voluntary food industry codes in place and for strengthening regulations on food marketing.
Methods
Briefly, a digital tuner attached to a computer and purpose-built software was used to detect advertisements on television. 4 Each advertisement was logged, viewed and coded as being 'food/not food' , then further categorised as per the method of Smithers et al. 4 Foods were further categorised as 'healthy' , 'discretionary' or 'other' (e.g. tea, coffee) according to the Australian Guide to Healthy Eating. 7 All food advertisements were coded by two separate members of the team with any discrepancies resolved through discussion. We coded all food advertisements shown on the four channels of the Nine Network from Adelaide during 2017. The Nine Network was used as previous work showed it had the highest discretionary food advertising rates of the free-to-air networks in Adelaide. 8 We randomly sampled 84 days from the 2017 year, which included one of each day of the week for each month. For each food advertisement we obtained information available at the AFGC website to determine whether the company was a signatory to the industry code.
Analysis
We calculated the frequency of food advertising (number of food advertisements per hour) in three ways: 1) the full 24 hours of data; 2) times when most children watch television (07:00-09:00 plus 16:00-22:00), which corresponds with child audiences of >200,000; and 3) times when C-rated (children's) programs may be shown (weekdays 07:00-08:30 plus 16:00-20:30 and weekends 07:00-20:30). 4 The time periods in points two and three are referred to as children's peak viewing times PVT1 and PVT2, respectively.
Ethical approval was not required for this study as it involved publicly broadcast information.
Results
A total of 304,241 advertisements were broadcast over the 84 days, and 25,980 of these were for foods (8.5%). Of the food advertisements, 16,712 were discretionary foods (64%), 7,101 were healthy (27%) and 2,167 were other foods (8%). Figure 1 shows the advertising rates of healthy, discretionary and other foods. Discretionary foods were advertised at an overall rate of 2.1 times/ hour (95%CI 2.0-2.1). The advertising rate for discretionary foods was 0.7 times/hour (0.7-0.8) during PVT1 and 0.9 times/hour (0.8-1.0) during PVT2. Supplementary  Table S1 and Supplementary Figure S1 , where across all times signatories advertised discretionary foods more frequently than non-signatories, but advertising during PVT1 and PVT was similar (PVT1: signatories 0.7 [0.7-0.8], non-signatories 0.7 [0.7-0.8]). Moreover, non-signatories advertised healthy foods far more frequently than signatories.
Comparisons of signatories and nonsignatories are available in

Discussion
The present study shows that the average rate of discretionary food advertising at times when children watch television is around 1.5 to 1.7 times/hour (from PVT1 and PVT2, respectively). This is around double the rate of advertising of healthy foods, which was estimated to be 0.7 times/hour for both PVTs.
The rates of discretionary food advertising reported here are similar to the most recently published studies, which suggest that advertising has not changed over the past few years. 8, 9 For example, Smithers et al. used data from four channels of the Nine Network data for the whole 2016 year and showed that discretionary food advertising was 2.3 times/hour (95%CI 2.2-2.3) during PVT1 and 1.8 times/hour during PVT2 (1.8-1.9). 4 Similarly, Watson et al. obtained data from three free-to-air primary channels and one child-oriented subsidiary channel over four consecutive days of 2015 and reported discretionary foods advertising was 3.0 times/ hour. 9 The findings reported here are most similar to Smithers et al. 's 2016 study as we replicated their methods. 4 Direct comparisons with other studies are difficult because PVT has previously been defined by having >35% audience share. Studies (such as Watson et al. 9 ) that involve data from only a few consecutive days (e.g. 4-7 consecutive days) will be more variable than data sampled throughout the year due to the seasonal pattern of discretionary food advertising, and will be less precise (although most studies have not reported measures of variance). 8, 9 A limitation of the current study is that the data is from one network in one city. While most studies have reported advertising rates from primary free-to-air channels, the subsidiary channels should not be overlooked. 8, 9 Of the three subsidiary channels included in the current study, one channel was for young people and broadcasts programs such as The Powerpuff Girls and Hi-5, and another channel is marketed to women aged ≥35 years and grocery buyers. Therefore, the subsidiary channels may be important sources of food advertising to children and to household food purchasers.
We report that discretionary advertising by signatories and non-signatories were similar, indicating that being a signatory to a food industry code does little to prevent children from being exposed to unhealthy food advertising. Interestingly, healthy foods were advertised more frequently by non-signatories than signatories, and we speculate that one reason might be because having 'signatory status' is of little appeal to companies who promote healthy foods.
Implications for public health
Children continue to be exposed to discretionary food advertising on television by signatories and non-signatories alike. Future studies are needed to establish whether the introduction of the AANA code reduces discretionary food advertising at times when children watch television. Healthy foods are shown in white, discretionary foods in black, and other foods in grey.
